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WHAT 1^ C LAIMED IS: 

A load cell comprising: 

a first sensor support assembly and a second 
sensor support assembly, each sensor 
support assembly comprising an assembly 
having: 

a rigid central hub having an end 
plate and a support element 
extending transversely from 
the end plate; and 
rigid annular ring concentric 
with the central hub; 
a mount joined to the end plate of the first 
sensor support assembly, the mount 
being spaceci apart from and extending 
in the same \direction as the support 
element of th\ first sensor support 
assembly; \ 
a first plurality Vf sensing devices 
operably coupled bVtween the support 
element of the first sensor support 
assembly and the corresponding annular 
ring; \^ 
a second plurality of sensing devices 
operably coupled between the support 
element of the second senso^ support 
assembly and the corresponding^ annular 
ring; and 


m 
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wherein the end plates of the first and 
second sensor support assemblies are 
joined together. 

^2. The load cell of claim 1 wherein the central 
hub, Annular ring and sensing devices of each sensor 
support ^assembly are integral. 

M 5 \ 

3. The load cell of claim 2 wherein each 

G sensing device comprises an integral radial tube with 

%i sensors operably coupled thereto. 


ru 


4. The load cell of claim 3 wherein each sensor 
s support assembly includes an integral flexure member 

extending between an\end of each radial tube to at 


least one of the annular ring and central hub, the 

n flexure member being compliant for displacements of 

\ 

each corresponding radial tube along the corresponding 
longitudinal axis. 


5. The load cell of claim 2 wherein each sensor 

\ 

support assembly includes a flexure member for each 
sensing device, the flexure member being formed 
integral with at least one of the annular ring and 
central hub, the flexure member being compliant for 
displacements of each sensing device ^long the 
corresponding longitudinal axis. 
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6. The load cell of claim 1 wherein the end 
plates of the first and second sensor support 
assemblies are integral. 

7 A The load cell of claim 1 and further 
comprisir 

second mount joined to the end plate of 
the second sensor support assembly, 
the second mount being spaced apart 
from and extending in the same 
direction as the support element of 
the\second sensor support assembly. 


8 . The load ceil of claim 7 wherein each end 
plate, the first-mentioned mount and the second mount 
include a bore, the bores being aligned to form a 
common bore through the load\cell. 


9. The load cell of ej.aim 8 and further 
comprising: 

a first bearing mounted in \he first mount; 
a second bearing mounted Vn the second 

mount; \ 
a shaft supported by the first ^and second 

bearings extending through the^ common 

bore. 

10. The load cell of claim 7 and further 
comprising: 


-23- 

first passageway in the first mount 
fluidly coupled to a fluid source and 
adapted to receive a cooling fluid; 
second passageway in the second mount 
fluidly coupled to the fluid source and 
idapted to receive the cooling fluid. 


g 


pi 


11. The load Se41 of claim 1 and further 
comprising an insulating e3rement disposed between the 
first mount and the end plat^s^of the first sensor 
support assembly. 

12. A load cell body comprising: 
a first sensor support assembly and a second 

sensor support assembly, each sensor 
support asseirbly comprising an integral 
assembly having: 
a rigid centi^l 


and a / 
transverse 

a rigid /anni 
the (cen, 

at least th 
tubes ex 
central 


L hub having an end plate 
LPP£>4t element extending 
fjrom the end plate; 
ring concentric with 
lalXjiub; 
■ee load sensing radial 
:ending radially from the 
lub to the annular ring; 


and 

wherein the erfd plates of the first and 
second sensor support assemblies 
are joined together. 


V 
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13. The load eel L body of claim 12 wherein each 
sensor support assembly includes an integral flexure 
member extending between an end of each radial tube to 
at least one of the arnular ring and central hub, the 
flexure member being compliant for displacements of 
each corresponding radial tube along the corresponding 
longitudinal axis. 


14. The load cell 
sensor support assembly 


body of claim 12 wherein each 
includes a flexure member for 
each sensing device, tie flexure member being formed 
integral with at least one of the annular ring and 
central hub, the fl^fu"^ member being compliant for 
displacements of /each sensing device along the 
corresponding longn_tudinc 


15. The lofad eel 
end plates of the i^irst 
assemblies are inVeqfal. 



16. The load cell bpdy 
comprising: 

a first mount jo 

first senspr 
first mount 
extending in 
support elemeht 
support ass^mbfLy 


axm^rz wherein the 
sensor support 


of claim 12 and further 


being 


to the end plate of the 
support assembly, the 
spaced apart from and 
the same direction as the 
of the first sensor 
and 


ru 


a second mount / joined to the end plate of 
the second/ sensor support assembly, the 
second mount being spaced apart from 
and extending in the same direction as 
the suppolrt element of the second 
sensor support assembly. 


17. The load cell c 
plate, the first mount an 
bore, the bores being al 
through the load cell 

18. The load 
comprising: 


f claim 12 wherein each end 
i the second mount include a 
gned to form a common bore 


claim 17 and further 


nted in the first mount; 


g\ mounted in the second 


a first 
a secor 
mo i 

a shaft Nstfpported bv^^J Lhe _J ^r€t and second 


bearings ext 
bore. 


through the common 


19. The load cell 
comprising a strain sensor 
tubes to measure strain the 



claim 12 and further 
mounted on selected radial 
rein. 


20. The load cell body ft claim 19 wherein the 
strain sensor comprises sh'ear/ sensors mounted to each 
radial tube. 


21. The loa 
strain sensor 
each radial tube. 


cor iprxses 
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cell body of claim 19 wherein the 
a bending sensor mounted to 


22. The load cell body of claim 12 wherein the 
annular ring includes an aperture aligned with each 
bore of the radial tubes. 


SI 


23. The load pell body of claim 20 wherein an 
outer surface of e&ch racial tube includes a plurality 
of surfaces and /frher^ir/ tl\e shear sensors are mounted 
to surfaces. 


ry 


1 — 


24 . Thel 
outer surface! 


load cell \body\ of claim 23 wherein the 


is an 


igon. 


25. The load celll body of claim 12 wherein four 

i 

radial tubes extend froml the central hub to the annular 
ring, wherein a firstl pair of radial tubes are 
substantially aligned or a f/irst axis, and a second 
pair of tubes are substantially aligned on a second 
axis, the first axis being substantially orthogonal to 
the second axis. 

26. A load cell comprising: 
first sensor sippor: means for supporting a 

first plurality of sensing devices; 


second sensor supp 


a second pLurality of sensing devices; 


rt means form supporting 
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mounting means for reducing heat transferred 
f r >m a member connected to the mounting 
means to the first plurality of sensing 
devices and to the second plurality of 
seising devices. 


27. The 
comprising: 


28. 

comprising; 



cell of claim 26 and further 


g means for insulating heat from 
first sensor support means to the 


ting I means and from the second 
support means to the mounting 



cooling 



means 


celL of claim 26 and further 


means for cooling the mounting 


